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(57)Abstract: 

PROBLEM TO BE SOLVED: To accurately detect the 
position of a buried duct while preventing the influence of a 
secondary electromagnetic wave. 

SOLUTION: A single-wire cable 5 is arranged in the duct 2 
and an AC current is supplied to the cable 5 to radiate an 
electromagnetic wave. The phase component of a received 
electromagnetic wave, received by a ground-side AR, which 
is orthogonal to a reference signal on which the generation 
of a transmitted electromagnetic wave is based 
corresponds to secondary electromagnetic waves 32 from 
metal bodies 41a and 42b, etc. A component which is in 
phase with the reference signal is extracted from a 
received electromagnetic wave received by a sensor 21 and 
then this substantially corresponds to only a primary 
electromagnetic wave 31. Thus, only the component of the 
primary electromagnetic wave 31 is extracted and the 
position where it has only a horizontal component is looked 
for to accurately know the position right above the duct 2 
without being affected by the secondary electromagnetic 
wave 32. 
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2 soicxij-iEn^o m^^^2 3 otc*5t/^Tti. 

<Vy * f 0>(t) (^1 6) 

[0 0 5 5] c ctc^v^T. m^Vyit 1 :kmMl^f^&^ 30 

v\yt2:kmmmj&^y2yt(Dm'v^K>. 7b^oi:^«as 

<Vy* fO>(t) 

= < (Vly+V2y) • fO>(t) 

= <Vly fO>(t) + <V2y f 0>(t) 

= <Vly fO>(t) 

= Vly (^1 7) 

^^Ds «53^iEi£§2 3 ocomtimmt i ^^m^5g^:fe''V 4o 

lyii^&^o CO 1 :^^«K?S^^i^Viyiio-/^Xy'^;l/^? 
2 3 1 lc:^i,^XMm\&y ^ Xff^^i:^tl. F:=i>'tf 
^-^2 1 StcA^o X:??ia^5^Vx:6>e)Oi:^^mfiSiS^ 
V ix^7)ffltBtc*::>i^Tt>[o]«-efe^o 

[00 5 6] [a^^yi m 1 1 300 os^a 

^^lf^Tcit(DmM^^2 5 7i?:)(5^\ mi[iX-f''y^2 
5 8 5S:H7b«B$nTl>^o Sfc. {{6«tcti, S^ff 

o%A;^;rsfc«)<oiffF2 5 1 , ^mmmi&<omw so 
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^^2 5 2. gJtiJ^^l 5 3. 4ocJ;tf-tr>-9-2 l Tb^^O 
^^fi^^S^tS«?2 5 4:S:H*^ES$nTV^^o b 
X>i^>'X«§X^^y^2 5 5 4DcfctFy-rvilg^-ri;';l' 
2 5 6ti:. rtg|5^HIgS^O/^^^tt•^y^>^&P^f 

[0 0 5 7] ^^^3 0 Oti. m^m^^^S 1 O^cfct; 
^^^y'^ 'y^^:^gP3 2 O^Offl-^-^il^oTl/^^o iS(# 
^Tjk^S 1 OTi±. 1 :^^SKiS3 1 (DX^ij^on-r;l/M 

ni^r:>^S\£yh (2 5 6gpg) ^ IxVi/- 

y. VxOiMiEg^iOfii (a r c t a n (Vy/Vx) ) 

[005 8]— 73. 'if'yy^f y^m^^32oicir±. m 

rm^^n^2:k7zmm^ti^^^-^rixi->^o ^lt. 
<i(ommm\c^i. :3-f;^M^3^fi^Vx. Vy(Dm^J&^ 
t-r^^ (Vx. Vy) *W^^LTX4^y h^^n 

[0 0 5 9] WSg2^0lt±Tti (Vx. Vy) = (0, 

j^ff^JW.j^Q0\CjS:-^<^^\c^y^V-2 l ^^Kj^-i^. W 

.«?5)W>;s^Qotc— stLfct. ^<oimf)mm2(Dm±iiL 
s^^nfcffi*f]^^T*t). ±«fitDH^^nfcxo- 

<fc^-^i:Si:^-:$'3 0 0fO«^7^[pJ'^^ft'r^^^ CIC) 
^Ocfc LT#^^nfcWK2 Oit±feM:6^Jft0±O 

[0 0 6 0] tC^X\ C(0^r>^'e:=L^ 3 OOCOmf^ 
(c*3l>T> •trV-9-2 1 (DY:?5'lRl^^:^itiOYO>5rfpltc— 
LTl/^SS-g-tco^. fc^;^«f^20PT a, P T b 
«JoT•tr>'+^2 1 ^SdTb^f CCi^SamifOv'X-rA 
Tn±2:^j:^®^J^3 2 0KS?b^^£^nTt/^^/cA6> 
y^y ^S^gP 3 2 0 ±OSi;S(O«iSg|^t±0 1 3 tc^Tcfc 

i^r^r^^m^i^ii. 2:iKmmi&3 2 commit ^ -^x. 

2iDtt±^^Vt^2 1 :6^aoT*>J£?;S<O»liait*0 1 4 
[0 0 6 1 ] 0 1 5t±^:— :$?<DflfiiO^^:7-< ^yi^^^cO 
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m^'^(ommM, (vx, vy) icm^iEir^L ed ff^jmr 

[0 0 6 2] COcfc'^tC. CCD^35Sm^cO>/X7^AT 

[0 0 6 3] mmmi 

o^tE^mBmxirt- 9 ojsoffiffl-rn^^j^^i^SLT 

l^STb^ - 9 0 jStilMLT 1 8 0 X N (NlilSSS) fclff 
[00 6 4] @'M^Zii^^^Mm^(DfSM\cmM±(0^ 

—y)v:^^m'^ir. ws2^oct3icn-r;v±fR]#tcbTia 20 

^K2co4»"e-^^oi3^;l/:^Mt^:^c1t^ofi[S. /ci: 
^if 0 1 Offi^gfflT'-g^tf . Y=Of£ttT':^< X = XO 

[0 0 6 5] ©WES2 

[0 0 6 6] ©iMftmfiSa^cofiffilf^ti. 

^mmmt(DM:^^'^(om^mm^mm^^m£. mm 

[0 0 6 7] 

[00 6 8] ittc. m^m3:i3^xjFm^m7(D^m^c^ 
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[0 2] 0 1 <0->X7^AO¥ffiSBSI^T*fe§o 
[13 3] -fe>'-9-2 1 O^t^lST^^o 

MX-&^o 

[0 5] 0 4Ol£:;t0'eS'5o 

[0 7] •t:V'9-2 1 tCcfc^^M^aS^Oj^lUMli^^'r 

[0 8] jMfl^Hi oo:rp^y i^0T$»§o ' 

[0 9] ^fl^H2 0fO>^a^y i^0T*So 

[01 0] §mSS2 O(om<om^m'ry^-y'^mx^ 

[011] ^{I^B2 OCO/^*;biO^1^IP0T^So 

[012] ^mmw2 oto^'yy^ y'^^^^<ommm 
[013] ^m^^mz oco^^^y^ y^m7r^^(ommm 
[014] ^m^mo(o^^^y^^y^^^«i^(owmm 
[015] ^fofao^*^>^-<^yi^s^«o0!i^&^*r0 

[016] il^{iLB^^m^OS8Sg^J^^^0T^^^o 

[017] 2:kmmM.ff^^^^m^(o^<nnmm(Dm^^ 

[0 18] 2^m?KiS:^)^feSJIi^<^SfimiKiSo0«i&^ 

2 ^ss 

5 

1 0 mmmm 

2 0 ^{l^S 
2 1 "tzyV- 

2 1 a~2 1 d ^^r^gaSb/c:n-<;l/5*<7)ffl 

3 1 1 :kmmi& 

3 2 2 ^^ffi^JS 

3 0 ^f^mmi^ i^mmmm 

4 K 4 1a. 4 1b 

fO »Jpft^ 
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